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In This IssueGenome Editing of Germline Mitochondria
PAGE 459
Currently, there is no treatment for inherited disorders caused bymutations inmtDNA. Using
mitochondria-targeted nucleases, Reddy et al. eliminate germline mtDNAmutations to pre-
vent their transgenerational transmission. This strategy represents a potential therapeutic
avenue for treating human mitochondrial disease.
T Cells Keep Their Distance
PAGE 486
T cells are typically thought to kill cells fromwithin an infected tissue. However, Guidotti et al.
find that in viral hepatitis, cytotoxic T cells control the infection without migrating into the
liver parenchyma. Rather, they arrest within the small blood vessels that permeate the liverand probe proximal hepatocytes for the presence of antigens, secreting cytokines and killing infected cells. Liver fibrosis limits
this process, explaining why immune surveillance is compromised during chronic hepatitis.
Tackling Replication Head On
PAGE 513
Eukaryotic DNA replication gets underway when two copies of the replicative helicase are loaded at an origin to initiate bidi-
rectional replication. Using single-molecule assays, Ticau et al. show that distinctmechanisms load the two helicases and that
interactions between the first and second helicases ensure a head-to-head architecture, setting the origin up for bidirectional
DNA synthesis.
NET Capture of Human Transcription
PAGE 526 and PAGE 541
Nojima et al. and Mayer at al. develop independent methods rooted in native elongating transcript sequencing in human cells
to capture high-resolution snapshots of the dynamic events during transcription. The two studies provide insights into polII
regulation andmovement and the coordination between transcription and pre-mRNA splicing. Together, the two studies offer
detailed insights into the multiple layers of transcriptional regulation.
Cracking Compacted Chromatin
PAGE 555
Pioneer transcription factors access compacted chromatin and initiate cell-fate changes. Soufi et al. now discover that this
characteristic activity, important for initiating reprogramming, relates to a TF’s ability to target partial motifs displayed on the
nucleosome surface. For other TFs, tagging along with a pioneer factor enhances their partial motif recognition and allows
nucleosome binding.
Gradient on a Curve
PAGE 569
Intestinal villi form throughmechanically induced buckling of the epithelial surface. Shyer et al. show that this change in tissue
architecture concentrates the morphogen sonic hedgehog under the villus tip, thereby restricting stem cells to the villus base.
Lipids Mediate Chatter across the Membrane
PAGE 581
Raghupathy et al. discover that transbilayer interactions mediated by long acyl chain-containing lipids are pivotal in gener-
ating actin-dependent nanoclusters of outer membrane lipid anchored proteins. Inner-leaflet phosphatidylserine serves
as the link between the outer-leaflet lipid and the actin cytoskeleton. These interactions
could form the basis for generation of functional lipid domains at the plasma membrane.
‘‘Boyhood’’ for Neutralizing Antibodies
PAGE 470
Broadly neutralizing antibodies control HIV infection but are hard to elicit. To under-
stand how they develop, Wu et al. followed the antibody response in a patient
during 15 years of HIV-1 infection. They find that the potent VRC01 broadly
neutralizing antibody lineage evolves from a single B cell. Antibody maturation occurs
at a gradually decreasing evolutionary rate over many years, matching the rate of evolu-
tion of the virus, in order to achieve extraordinary antibody diversity necessary for viral
neutralization.Cell 161, April 23, 2015 ª2015 Elsevier Inc. 419
Engineering Your Own Escape
PAGE 501
Type VII protein secretion is critical for virulence of several medically important pathogens.
Rosenberg et al. reveal that for translocation to occur, the virulence protein EsxB first has to
help assemble and activate the structure that secretes it.
The Benefit of the Burn
PAGE 595
Lactate isawell-knownproductofanaerobicmetabolism,andnowLeeetal.demonstrate that it
can signal a hypoxic response that is independent of the well-characterized HIF pathway.
Lactatebinds toandstabilizes theNDRG3proteinenabling it to activate signaling thatpromotes
cell growth and angiogenesis. Thus, lactate can serve a protective role under hypoxic stress.Edema Explained
PAGE 610
Neuronal swelling is the major cause of death in traumatic and ischemic brain injuries. Rungta et al. reveal that this process
is initiated when aberrant entry of sodium ions and depolarization activates the voltage-gated chloride channel, SLC26A11.
The increase of cytoplasmic sodium and chloride causes an osmotic imbalance that leads to water entry and cytotoxic
edema, a mechanism that could be targeted to prevent and treat brain edema.
Coincidence Detection in Maternal Inheritance
PAGE 634
Stronger effects of maternal genomes than paternal ones on offspring have been attributed to maternal RNA and imprinting.
However, in the case of mutations causing congenital eye disease, the skewed inheritance pattern, as shown by Chou et al.,
results fromalteredbinding interactions thatbecomecombinatorially disruptive forVitaminAdeliverywhen it occursbothwithin
the fetusand frommaternal tissuessupplying theplacenta.Thefindingsdefineanew typeofphysiologicalmaternal inheritance.
Ripple Effect of Human Mutations
PAGE 647
To determine the effects of disease-associated mutations on protein activities in the context of biological networks, Sahni
et al. perform a systematic characterization of protein-chaperone, protein-protein, and protein-DNA interactions of missense
alleles implicated in human genetic disorders. The analysis reveals surprisingly widespread and specific perturbations
of macromolecular interactions with disease alleles. Distinct disease mutations in the same gene that give rise to different
interaction profiles often result in distinct disease phenotypes.
Any Sequence, Every Protein
PAGE 661
Approaches for assessing what transcription factors bind to a given DNA sequence are currently limited, rendering it difficult
to elucidate gene regulatory architecture and to understand the impacts of mutations in non-coding regions. Bass et al. move
to fill this gap by applying yeast one-hybrid assays to human TFs and enhancers and disease-associated mutations in
non-coding regions. The study uncovers principles of TF-enhancer interaction in disease and development, and provides
a readily expandable resource of candidate interaction patterns.
A TOP Method to Get Proteins into Cells
PAGE 674
While methods for introducing nucleic acids into target cells are well-developed, it’s more of a challenge for proteins, particularly
when transducing primary cells. A new method (iTOP) developed by D’Astolfo et al. addresses this challenge, drawing on salt-
mediatedmacropinocytosis in conjunction with a small molecule. This techniquemay be espe-
cially helpful for themanipulation of cells that are otherwise difficult to transfect or for gene-edit-
ing in primary cells.
Finding the Nerve to Breathe
PAGE 622
The vagus nerve is a complex heterogenous assembly of neurons controlling many aspect
of physiology. Chang et al. begin to get a molecular genetic handle on these neurons by
identifying two classes of molecularly distinct sensory cells with differing lung-to-brain con-
nectivity patterns.Optogenetic activation of one class acutely silencesbreathing, trapping an-
imals in a state of exhalation, while activating the other causes rapid and shallow breathing.Cell 161, April 23, 2015 ª2015 Elsevier Inc. 421
